Expression of the creep function
The creep function J(t) is defined as the ratio between the strain ε(t) and the stress σ 0 , as:
Taking the specific morphology of neurons into account, ε(t) and σ 0 must be defined for both microcompartments accordingly to their specific geometries ( Fig. S1 ):
• The soma: the strain, ε(t), of the soma corresponds to the bead displacement, d(t), normalized by the short axis of the soma, r soma . The stress, σ 0 , corresponds to the constant force applied on the paramagnetic bead, f 0 , divided by the surface of force application which is the bead crosssection, such as:
Assuming a Poisson's ratio = 0.5 for mammalian cells, the Young's modulus of the soma, E soma , can be estimated from the shear modulus G=1/J soma , as:
• The neurite: the strain, ε(t), corresponds to the elongation of the neurite segment Δ(l)=l(t)-l 0 normalized by its initial length, l 0. The stress, σ 0 , corresponds to the constant force applied on the paramagnetic bead, f 0 , divided by the neurite cross-section, such as:
Where the deformed neurite length, l(t), is derived from the bead displacement, d(t), and the initial neurite length, l 0 , such as:
Considering the geometry of the neurite deflection, the inverse of the prefactor, 1/J 0 , is equivalent to a Young's modulus. Movie S1: Representative displacement of a FN-coated paramagnetic bead bound to the soma micro-compartment of a bipolar cortical neuron in response to a constant pulling force imposed by magnetic tweezers. The scale bar corresponds to 10 µm.
Movie S2:
Representative displacement of a FN-coated paramagnetic bead bound to the neurite micro-compartment of a bipolar cortical neuron in response to a constant pulling force imposed by magnetic tweezers. The scale bar corresponds to 10 µm.
Movie S3: Serial confocal micrographs (Z-axis scanned) for the soma micro-compartment of a cortical neuron stained for DNA (in blue) and microtubules (in red). Cross-sections are collected from the top to the underneath of the cell.
Movie S4: Evolution of the fluorescence intensity of the Hoechst staining within a nucleus of a cortical neuron in response to a typical creeping experiment performed on the soma microcompartment.
Movie S5: Serial confocal micrographs (Z-axis scanned) of a cortical neuron plated on 3.5 kPa hydroxy-PAAm substrate and stained for DNA (in blue), microtubules (in red) and actin filaments (in green). Cross-sections are collected from the top to the underneath of the cell. Zstep corresponds to 0.2 µm.
